A microchamber array for single cell isolation and analysis of intracellular biomolecules.
We present a microfluidic device that enables the determination of intracellular biomolecules in multiple single cells. The cells are individually trapped and isolated in a microchamber array. Since the microchambers can be opened and closed reversibly, the cells can be exposed to different solutions sequentially, e.g. for incubation, washing steps, labelling and finally, for lysis. The tightly sealed microchambers enable the retention and analysis of cell lysate derived from single cells. The performance of the device is demonstrated by monitoring the levels of the cofactors NADPH and NADH both in healthy mammalian cells and in cells exposed to oxidative stress. The platform was also used to determine the toxic impact of the alkaloid camptothecin on the intracellular enzyme glucose-6-phosphate dehydrogenase levels. In general, the device is applicable for the analysis of cell auto-stimulation and the detection of intracellular metabolite concentration or expression levels of proteins.